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THE VOICE OF AMERICA PRESENTS ... SCIENCE NOTEBOOK ... 
A SUMHARY OF EVENTS IN SCIENCE, MEDICINE AND 
TECHNOLOGY. EACH WEEK AT THIS TINE, WE BRING YOU 
REPORTS ON DEVELOPHE:'TS THAT MAY AFFECT OUR DAILY 
LIVES, WITH THE FIRST STORY, HERE IS YOUR SCIENCE 


EDITOR 


: 


CCLINATE CONCERNS --3-3497-- DRISCOLL/DOSA) 
RECENT NEWS REPORTS CARRIED PREDICTIONS OF CHANGES IN 
THE GLOBAL CLIIiATE WHICH COULD LEAD TO SEVERE FOOD 
SHORTAGES. HERE IS WITH A 


BACKGROUND REPORT: 


THANKS TO COMPUTERS AND HETEOROLOGICAL SATELLITES, 

WE CAN PREDICT THE WEATHER WITH MUCH GREATER ACCURACY 
THAN BEFORE, BUT COMPLETE ANSWERS TO THE QUESTION 

OF WHY THE WEATHER CHANGES STILL ELUDE THE WORLD'S 
SCIENTISTS. HOWEVER, GLOBAL METEOROLOGICAL TRENDS 
ODSERVED DURING THE LAST FE!! YEARS HAVE CAUSED A 
GROWING NUMBER OF AGROHOHISTS, METEOROLOGISTS AND 
ECONOMISTS TO SOUND AN ALARIi OVER THE CHANGING 


WEATHER AND ITS POTEHTIAL IMPACT ON FOOD PRODUCTION. 


UNTIL RECENTLY, THE THREE DECADES ENDING IN 1960 HAD 
BEEN CONSIDERED AS A CLIMATIC NORII, OR REFERENCE 
PERIOD, TO GE REGARDED AS A BASIS OF COMPARISON WITH 
THE WEATHER IN OTHER PERIODS, BUT CLIMATOLOGIST REID 
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BRYSON, OF THE UNIVERSITY OF \!ISCOIISIN, HAS FOUND 
EVIDENCE THAT THIS THIRTY-YEAR PERIOD WAS ACTUALLY 
PART OF THE MOST AGIIORI‘ALLY WARI ERA OF THE LAST 


ONE-THOUSAHD YEARS. 


THE WARNING PERIOD STARTSO IN 1912 AND RAN THROUGH 
1940 WHEN! TEMPERATURES Ii! THE NORTHERN PART OF THE 
NORTHERN HEMISPHERE CEGAN A GRADUAL COOLING -- A 
PROCESS THAT HAS SHORTENED THE GRO!!ING SEASON BY 
SEVERAL WEEKS IN COUNTRIES LIKE CANADA, ICELAND AND 
ENGLAND. 


ACCORDING TO DOCTOR CRYSO::, THE COOLING OF THE CLIIiATE 
IN THE HORTH AFFECTED Ti ATMOSPHERIC WIND CIRCULATION 
AROUND TIlE ENTIRE GLOCE. IT RESULTED IN ALTERNATING 
YEARS OF DROUGHT A'!D FLOOD, AS WELL AS TEI‘PERATURE 
EXTREMES Il! THT WORLD'S i:\4UOR GRAIN GROWING REGIONS. 
THE WINDS ALSO RETARD THE MOMSOOHS THAT BRING LIFE- 


SUSTAINING WATER TO INDIA AND PARTS OF AFRICA. 


DOCTOR BRYSOI:'S OBSEAVATIONS ON THE CHANGING CLIMATE 

ARE SUPPORTED BY TAIIGICLS EVIDENCE. TWO YEARS AGO, 

CAD WEATHER LEC TO A SUBSTANTIAL DROP IN THE 
AGRICULTURAL PRODUCTION OF THE UNITED STATES AND 

CANADA. CORI! YIELDS WENT DOWN BY AS MUCH AS TVENTY 
PERCENT. WHEAT AND SOYGEAN PRODUCTION ALSO DROPPED. 

AHD SINCE MORE THAN NINETY PERCENT OF THC WORLD'S CEREAL 
INPORTS COME FROM NORTH ANERICA, THIS DECREASE IS 
AFFECTING WORLD FOOD SUPPLIES BECAUSE OF THE LOWERING 


OF THE WORLD'S FOOD RESERVES. 
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THE IHIESSAGE THE CLIMATOLOGISTS TRY TO IMPART IS NOT 
ONE OF ISWiINENT DOOH. GUT THEY POINT OUT THAT 
DURING RECENT PERIODS OF UNUSUALLY GOOD WEATHER, 
NAN BECAME COMPLACENT. THE WEATHER BROUGHT THE 
NECESSARY SUMMER RAINFALL AT MID-LATITUDES. THE 
GREEN REVOLUTIOI -- LARGE-SCALE APPLICATION OF 
TECHNOLOGY, HYBRID PLANTS, FERTILIZERS AND 
PESTICIDES -- RESULTED IN GREAT INCREASES IN FOOD 
PRODUCTION. BUT WWE HAVE FAILED TO TAKE WEATHER INTO 
FULL ACCOUNT, AMD THE SCIENTISTS WARI! US THAT AS WE 
LOOK TO THE FUTURE GRAIN PRODUCTION, WE MUST 
RECOGNIZE THAT WEATHER IS BECOMING A LIMITING FACTOR 
IN FOOD PRODUCTION. 

-0- 


CABORTION AND LATER PREGNANCIES 3-3497 -- CASHDAN ) 


A TEAM OF BOSTON GYNECOLOGISTS IS ABOUT TO LAUNCH A 


NEW STUDY OM ABORTION. LIHDA CASHDAN HAS THAT STORY: 


THE IMMEDIATE RESULT OF ABORTION IS OBVIOUS: IT 
ENDS A PREGNANCY. BUT DOCTORS ARE BEGINNING TO 
QUESTION WHETHER THE OPERATION HAY HAVE LONG RANGE 
EFFECTS AS “ELL, SPECIFICALLY, WHETHER INDUCED 


ACORTIONS MAY CAUSE PROBLE:iS IN LATER PREGNANCIES. 


SCATTERED REPORTS FRO! COUI!TRIES WHERE ABORTIONS HAVE 


BEEN LEGAL FOR YEARS HAVE Ii!DICATED THIS MAY BE TRUE. 
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ONE CZECH STUDY, FOR EXA.PLE, FOUND THAT TWENTY TO 
THIRTY PER CENT OF THE ‘!ONEI! WHO UNDERWENT INDUCED 
ABORTICNS WERE EITHER UNABLE TO BECOME PREGNANT AT A 
LATER TIME, OR SUFFERED MISCARRIAGES WHEN THEY DID 
BECOHE PREGNANT. SINILAR FI''IOINGS HAVE BEEN REPORTED 
IN STUDIES FROM HUNGARY, JAPAN, ENGLAND, GREECE, 


POLAND, AND TAI\'AN, 


THERE ARE VARIOUS THEORIES TO EXPLAIN WHY ABORTIONS 
COULD AFFECT SUCSEQUFNT PREGNANCIES. INTERRUPTING A 
PREGNANCY BY ANY UNNATURAL METHOD, DOCTORS REASON, 

COULD HAVE A LASTING, DISRUPTIVE EFFECT OW A HOMAH'S 
NERVOUS AND HORMONAL SYSTEIS. IN ADDITION, CERTAIN 
ABORTION PROCEDURES COULO INJURE THE LINING OF THE 
UTERUS OR WEAKEN THE CERVIX, '!HICH MUST BE STRONG ENOUGH 


TO SEAL THE \WOrt DURII'G PREGNAIICY. 


BUT THOSE ARE JUST THEORIES. THE PURPOSE OF THE NE! 
BOSTON STUDY IS TO GATHER SOIIE HARD SCIENTIFIC 
EVIDENCE. RESEARCHERS WILL STUDY SOME THENTY FIVE 
THOUSAND PREGANCIES OVER A FIVE YEAR PERIOD, 
COMPARING PREGNANCIES THAT OCCUR AFTER INDUCED 
ABORTIONS WITH CONTROL GROUPS OF PREGNAIT WOMEN WITH 
NO HISTORY OF PRIOR ASORTIONS. THE COMPARISON WILL DE 
MADE BY STUDYING HOSPITAL RECORDS, AS WELL AS BY 
ACTUAL STUDY OF SUBJECTS AT THE TIME OF INDUCED 
ABORTION AND FOLLOWING THE!i FOR AT LEAST FIVE YEARS. 
IN THE END, RESEARCHERS EXPECT TO HAVE SOHNE ANSWERS 


ON THE LONG RANGE EFEGCT OF ASORTION. 
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CKEEPING SHIP BOTTOIS CLEA! --3-3497 -- DOSA) 
SAILORS -- ON LARGE NAVAL SHIPS AND SHALL LEISURE BOATS 
-- MUST FIGHT A NEVER-SI!DING CATTLE AGAINST GARNACLES 
AND OTHER MARIIE PESTS THAT ATTACH THEMSELVES TO THE 
BOTTOMS OF THEIR VESSELS. CUT IT APPEARS NOt! THAT THEY 


MAY BE FINALLY WING THAT CATTLE, AS 


REPORTS, 


CHEMISTS OF THE U.S. NAVY HAVE DEVISED A NEY! SUBSTANCE 
TO COAT SHIP BOTTONS SO THAT THEY REIIAIN FREE OF 
GARNACLES. THERE ARS ALMZADY SIMILAR SUBSTANCES IN 
USE BUT THEY DO NOT LAST VERY LONG AND RELEASE 
POISONOUS MATERIAL INTO THE WATER. 


THE NEt! COATINGS CONSIST OF POISONOUS ORGANIC SUCDSTANCES 
WHICH ARE CHEMICALLY CO;IDED TO PLASTICS. THE PLASTIC 
KEEPS THE POISON Il! PLACE. THAT IS, IT PREVENTS THE 
POISON FROM CEING LEAC:IG2 OUT BY THE SEA!!ATER, BUT THE 
SUBSTANCE REMAINS TOXIC FOR A LONG TIHE TO KEEP THE 
MARINE PESTS FROM ATTACHING THEINISELVES TO THE SHIP'S 
SOTTO!. 

THE MATERIAL \IAS TESTED IN THE ATLANTIC OCEAN, OFF 
MIAMI. SUBMERGED PANELS, COATED WITH THE ANTI-BARNACLE 
HATERIAL, RENAINED CLEA? OF BARNACLES FOR MORE THAN 
FOUR YEARS. SOiiE OF THE TEST PANELS WERE MADE OF 
PLEXIGLAS AND THEY REIIAINED SO CLEAR THAT ONE CAN 
STILL SEE THROUGH THE:I. IN CONTRAST, UNCOATED PANELS 
BEGIN TO FILL UP WITH MARINE PESTS WITHIN WEEKS IN THE 
MIAMI WATERS, WHILE PAIIELS COATED WITH CONVENTIONAL 
PROTECTIVE MATERIALS LASTCD LITTLE MORE THAN TIIO YEARS. 
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THE NEt! ANTI-CARHACLE MATERIALS WILL REQUIRE FURTHER 
DEVELOPHE!!T SO THAT THEY CAN BE APPLIED LIKE 
ORDINARY PAIi!T TO A SHIP'S COTTON WHILE IN DRYDOCK. 
BUT ONCE THE COATINGS ARE READY FOR LARGE SCALE USE, 
THEY WILL MAKE LIFE FOR THE SAILORS HUCIi EASIER, 
AiiD THEY PROMISE ANOTHER SIGi!IFICANT ADVAi!ITAGE: 
CLEA! SHIP COTTONS HELP SAVE FUEL. CARI!IACLES AND 
CORROSION ON THE BOTTO:i INCREASE THE FRICTIONAL 
DRAG OF THE SHIP AID RESULT IN A TEN PERCEtT GREATER 
FUEL CONSUMPTION. WITH TODAY'S HIGH FUEL PRICES, 
THE REDUCED FUEL CONSUIPTION COULD BRING ADOUT 
CONSIDERACLE SAVINIGS FOR A FLEET OF VWARSIIIPS OR 
FISHIiG BOATS ALIKE. 

-0- 


CNATO -- GEOTHERMAL ENERGY 3-3497APPLE/DRUSSELS) 


ONE SOURCE OF ENERGY IS THE HEAT STORED WITIIIN THE 
EARTH, CALLED GEOTHERMAL ENERGY. THE NORTH ATLANTIC 
TREATY ORGANIZATION'S COMMITTEE ON THE CHALLENGES OF 
MODERN SOCIETY IS STUDYING SEVERAL ASPECTS OF THIS 


"GEOTHERMAL ENERGY." EDIE APPLE REPORTS FRO! BRUSSELS. 


SINCE ANCIENT TIMES MAN HAS USED NATURAL HOT SPRINGS 
FOR THEIR HEALTH BENEFITS. OURING THE LAST CENTURY, 
PEOPLE BEGAN TO MAKE COi!-ERCIAL USE OF THE I:INERALS 
BROUGHT TO EARTH THROUGH GEYSERS AND HOT SPRINGS. 
THEN AT THE BEGINING OF THIS CENTURY STEAI! FROM THE 
EARTH WAS HARIIESSED TO PRODUCE ELECTRICITY. THE 
FIRST COMMERCIAL GEOTHERMAL POWER PLANT WAS BUILT 


IN 1904 It THE TUSCANY REGION OF ITALY. 
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VOICE: $$ 
CCONT'D)) GEOTHERMAL POIJER PLANTS NO! EXIST IN THE SOVIET UNION, 


JAPAN, Ti:CONUESIA, NE!! ZEALAND, ICELAND AND TURKEY. 


: AND THEY ARE BEING CUILT It’ A HUNSER OF OTHER AREAS, 
; INCLUDING THE PHILIPPINES, EL SALVADOR AND GREECE. 
\? es ONLY POWER PLANT IN THE UNITED STATES IS IN 

\ NORTHERN CALIFORNIA. THIS PLAIIT, THE LARGEST IN THE 
A. VORLD, CAN SUPPLY FIVE HU:!IDRED MILLION WATTS OF 


ENERGY -- ENOUGH TO PROVIDE HALF THE ELECTRICITY OF 


sCISc 


ACCORDING TO DOCTOR JAIiZS BRESEE OF THE U-S ENERGY 
RESEARCH AND DEVELOPMENT ADMINISTRATION, GEOTHERMAL 
ENERGY IS POTEHTIALLY AVAILACLE WHEREVER THERE ARE 
HAT GEOLOGISTS CALL YOUIIG MOUNTAINS. THIS MEANS 
MOUNTAINS LESS THAN FIFTY MILLION YEARS OLD. AS 
DOCTOR CRESEE EXPLAINS THIS INCLUDES A WIDE AREA OF 
THE EARTH. 


TAPE: == 


“GENERALLY SPEAKING, THE EDGE OF THE PACIFIC OR ALL THE 
WAY AROUND IT, FROM THE ALEUTIAN ISLANDS TO NEW 
ZEALAND, FROM THE ANDES MOUNTAINS TO JAPAN, ANO THE 
KAMCHATKA PENINSULA HAS I1UCH GEOTHERMAL ENERGY ... 

THE MIDOCEAN RIDGE OF THE ATLANTIC WHICH IS EXPRESSED 
It ICELAND AND THE AZORES, A BELT RUNNII:G THROUGH 

THE MEDITERRANEAN -- IT IS CETVEEN AFRICA AND EUROPE 
AND IS THE AREA THAT CAUSES THE ALPS TO CE FORMED. 

THE AEGEAH ISLANDS OF GREECE HAVE THE GEOTHERMAL HEAT ~ 
THAT EXTENDS INTO TURKEY AND ACTUALLY RUNS ALL THE 

WAY THROUGH THE HIS:ALAYA!! MOU!ITAINS UP TO THE EDGE 

OF THE PACIFIC. $O THERE IS A CAND THAT STRETCHES 

ALL THROUGH THE CENTER OF EURASIA, AND SET!EEN 

AFRICA AND EURASIA. SO, WHet! YOU CONSIDER ALL 

THIS AREA, AND SONE OF THE PLACES ARE VERY CRO!'DED -- 
THE ITALIAN PENINSULA, THE JAPANESE ISLANDS -- THEY 
ARE A VERY SIZEADLE FRACTION OF PEOPLE OF THE WORLD WHO 
ARE NEAR GEOTHERMAL ENERGY." 
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VOICE: UNDER ONE OF THE N-/-T-O PROJECTS ON GEOTHERMAL 
ENERGY, A SHALL EASILY-CUILT AWD HASS-PRODUCED 
PORTAGLE POWER PLANT HAS SEEN DESIGIIED. AND DOCTOR 
CRESEE, WHO RUIIS THE PROGRAI!, HOPES ANOTHER 
INTERNATIONAL ORGAUIZATIO:! WILL TAKE UP THE PROJECT 


AND SUILD THESE PLAIITS. 


ANOTHER N-A-T-O STUDY II!VOLVES TRYING TO SOLVE 
ENVIRONMENTAL PROBLEMS COMIIECTED WITH GEOTHERIIAL POWER 
PLANTS. PLANTS It TUSCA!Y ANN SAH FRANCISCO USE HOT 
STEAM TO PRODUCE ENERGY, BUT MOST NEWER PLAIITS UST 

HOT WATER. AND AS DOCTOR SRESEE EXPLAINS, THESE 


PLANTS CREATE SOE ENVIROMENTAL PROGLENS. 


TAPE: CuT TWO -- BRESEE 


“THESE HOT WATER PLANTS HAVE TWO SPECIAL PRODLEHS 

THAT THE STEAM PLATS DIDN'T HAVE. ONS IS THAT THEY 
BRING TO THE SURFACE ALONG WITH THE HEAT A LOT OF VERY 
DIFFICULT MATERIAL TO HANDLE. ONE EXAMPLE IS MERCURY. 
NERCURY CONES TO THE SURFACE WITH THIS HOT WATER AND AS 
YOU CAN IHAGINE, A HAZARDOUS MATERIAL MUST BE 

CAREFULLY HANDLED. THE SAME APPLIES TO ARSENIC. SO 
THIS REQUIRES A CAREFUL DISPOSAL AND THE SYSTEM THAT 

IS IN USE IN JAPAN, AND I THINK WILL BE USED THROUGHOUT 
THE WORLD IS CALLED BRINE RE-INJECTION. YOU SINPLY 
ORILL A HOLE BACK DO!"! INTO THE SANE RESERVOIR AND 

PUT THE COLD WATER BACK AFTER TAKING THE HOT WATER OUT." 


VOICE: | THIS METHOD ALSO HELPS \!ITI; ANOTHER ENVIRONMENTAL 
PROGLEN. IT HELPS SUPPORT THE EARTH'S SURFACE, WHICH 
fy SOMETIMES SAGS '!1EI! TOO KUCH WATER IS TAKEN OUT. OUT 
x ITS USE REQUIRES CAREFUL STUDY TO KNO!' WHERE TO PUT THE 


\ 


if COLD WATER BACK ItTO THE EARTH, THE WATER MUST BE 
ee PLACED WHERE IT CAT! SE REHEATED, BUT WITHOUT PUTTING 


‘ OUT -- SO TO SPEAK -- TH "FIRE" THAT CREATES THE 
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BESIDES FOR ELECTRICITY. AGAI!!, DOCTOR BRESEE: 


TAPE: UT THREE -- BRESCE 


PLACES IN THE '!0RLD FOR HEAT THAT'S GENERALLY SUPPLIED 
tOi! CY FOSSIL FUELS, OIL, GAS AND SO FORTii. SO, 
\) GEOTHERMAL E?CRGY CA! PRODUCE THE SAME HEAT, 


0 "AS YOU CAN PROCALLY IMAGI!E, THERE ARE PLENTY OF 


GENERALLY CHEAPER, THAI! CAil CE PRODUCED BY THESE 
TRADITIONAL METHODS, PARTICULARLY NOW THAT ALL OIL, 
GAS PRICES HAVE SKYROCKETED. AND THIS IS FOR THINGS 
SUCH AS THE PULP AND PAPER INDUSTRY, OR HEATING 

\ HOMES OR EVE!! AIR CONDITIONING HOMES OR PROVIDING 

‘ | PROCESSED HEAT FOR INDUSTRIES OR HEATING GREENHOUSES 
IN COLD CLINATES: A \IHOLE VARIETY OF PROGRAMS THAT DO 
NOT REQUIRE ELECTRIC POI'CR PRODUCTION, BUT STILL CAN 
C£ VERY USEFUL." 
AT THE PRESENT TISIE, HALF THE HOMES IN ICELAND 
ARE HEATED BY GEOTHER/AL ENERGY. IN FRANCE, NEAR 
PARIS, FIVE HUNDRED APARTMENTS USE GEOTHERMAL HEAT 
AND THE FRENCH GOVERHIEMT HOPES EVEt!TUALLY TO USE 
THIS HEAT FOR FIFTY THONSAND APARTHENTS, THIS IS THE 
RESEARCH PROJECT THAT HAS HAD THE WIDEST PARTICIPATION. 
SCIENTISTS FROM; ELEVEM COUNTRIES, HALF OF THEI! NOT 
NENCERS OF H-A-T-0, JOIIED IN. AND HUNGARY, WHICH 
HAS THE LARGEST NON-SLECTRIC GEOTHERMAL POWER PROGRAM 
IN OPERATION Iti THE '!ORLD, HAS DEE:! AN INDIRECT 


PARTICIPAT. 


ANOTHER PROJECT I:VILVES WHAT ARE CALLED ORY HOT ROCKS. 
SCIENTISTS FROM SEVERAL COUIITRIES ARE WORKING IM LOS 
ALAMOS, HEW MEXICO TO FIND WAYS OF USING GEOTHERMAL ENERGY 


IN AREAS WHERE THER® IS HEAT UNDER GROUND, BUT \!HERE 


ANNCR: 


scrENCE NOTEBOOK NO. 91 PAGE 10 
NATURE DOES tiOT PROVIDE THE ATER OR STEASi NEEDED 

TO GRING IT TO THE SURFACE, ALL THESE PROJECTS ARE 
DESIGNED TO INCREASE TH USE OF GEOTIIERIIAL ENERGY AND 


MAKE IT AVAILA@LE TO NORE PEOPLE. 


THIS HAS GBEEI; ... SCIENCE NOTESOOK ... A SUMMARY OF 
EVENTS Il! SCIENCE, NENICI!t'& AND TECHNOLOGY ... BROUGHT 
TO YOU SY THE VOICE OF AMERICA EVERY WEEK AT THIS 
TIME. JOIN US AGAII! NEXT CAT THIS TIHE) 

FOR HORE REPORTS Of DEVELOPIIEI!TS THAT MAY AFFECT 

OUR DAILY LIVES. 


WJL/PB 


